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j;’ ‘F:i‘sﬂéfogﬂd:ohnni:d- FISHES INTRODUCED INTO THE SALTON SEA

an 3
updated to conh')r: % The Saiton Sea, in Riverside and Imperial counties, the largest body of inland i
ving et al. 1991). ¢ water in California, is primarily the result of an accidental diversion of the Col- o

i ommdo River during the 1905-07 period. The diversion created a gigantic lake
! abour 235 ft below sea level, and about 340 square miles in area, but only about ‘
15 ft in average depth. It is essentially an inland sea with a high evaporative rate i
due to high summer temperatures, a salinity exceeding that of normal sea water, |
and two inlets carrying wastewater. : :
: The Sea requires a special place in this report since the fish introduced into it
& Hubbs? - have been marine, or at least euryhaline (s in the case of the cobo salmon and i '
ubbs® - . trived bass). A complete list of the fishes introduced into this very saline envi- i
L ronment is reproduced here (Table 2). Taken from Walker et al, {1961}, it in- i
* cludes barh fishes native to California and a group of exotics, totalling 38,730 i
fich
As will be seen in Table 2, there have been numerous attempts to miroduce
. fishes into the Salton Sea which would survive, reproduce nawuraily, and supply
Girard . food and sport. Some of the earliest attempts strove to introduce fishes which
ard* ' could furnish food (e.g. the anchoveta), but most of the attempts were io institute i
., afishery for sport fishes. As Lachner et al. (1970) have said, “The Salton Sea is i
| anexcellent example of an area where there was good chance to gain and nothing i
10 lose or harm by trial aed error introductions.” Even scientists who seem gen-
erally opposed to fish introductions state that those imto the Salton Sea wers |
«_. probably the most outstanding examples of well-planned releases where no ‘
adverse impacts were likely....” (Courtenay and Williams 1992 follewing Courte- i
nay and Robins 1989} i
Many articles have been written describing attempts to introduce fishes into L
the Salton Sea, the organisms which are present, and taeir ecology. The most ‘ |
detailed of these is the California Department of Fish and Game’s Fish Bulletin P
113, edited by Walker (1961). OC (1978) presented a good popular repart on the P
sabject. Some of the problems hesetting ihe Sea were described by Calhoun ;
{1568, 1969), and in racent years its increasing salinity has caused a decided f 15

ssiimust, s record
: on Laks Mesd in

H

7 Pantosteus to a

1952/ Pantosteus ! decline in the sport Tishery—once one of the Jargest in California, o
plebaius herams ] With respect to the introductions of fishes from Mexico into-the Salton Sea, o
maunttain sucker 1 however, the original published reference appears to be that of Douglas (1953). s
tosteus sp. / whic/ |  He briefly recapitulated the history of the Sea, pointed out that prior to 1948 the -
platyrhynchus), | P . e i
only fishes present in the Sea were striped mullet, western mosquitofish, desert :
ha account of this . pupfish, common carp, and possibly some machete (Elops affinis). Some long- ;
o 4 jaw mudsuckers which had been deliberately introdnced were found in 1951 -

{ . With respect 1o laker introductions. Douglas (1953) stated, “Since 1948 four ex- '

peditions have been conducted to San Felipe. Mexico, on the western shores of
i the Gulf of California, by the California Department of Fish and Game to pro- i
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TABLE 2. Known fish introductions into the Salton Sea’

Common

Where
Pate Number Species namse acquired
22 Ozt 1829 500 Rogeus saxa s Striped bass Tracy, Caitfornia
24 Qgt 1929 1500 Roccus sexatilis Striped bass Tragy, Cal‘ornis
21 Ot 1830 1800 Roceus sexstiis Striped bass San Francisen
Bay
13 Nav 1830 500 Gilfichthys Longjaw San Diego Bay
“mirabilis mudsugker
1934 15000 Oncorynzhus  Silver saimon Forest Home
kisuich Hatchery |
2 Cct 1948 43 Anchos Anghovy Gusvymas
mundeaioldes .
23 Deac 1948 1000 Centengraulls Anchoveta . San Dieys
niystiverus 1Hung tioat;
S 12 Caranx cabailus Green jack San Diegs
Huna heat!
10 May 1950 8000 Centengraulis Anchovsta Sar Feiipe
nIyYSticetus
12 Mgy 1950 29 Albula vidpes Bonefish San Felpe
" 2 Centengrauiis Archoveta San Szlpe
mysticetus :
" 1 Paralichthys Haibut San Falipe
S85TUBIIUS
" 43 Calplchthys regis Silvaraide San rFebpe
" 1 Eucinostomus Spetfin San Felpe
argerieus mejarra
" 2 Trachinotus Pajoma - San ~el pe
PeIlensis pornpano
" 27 Cynoscion Orangemouth Sain “e- pe
xanifulus corvina
" 14 Cynoscion Shorttir San ke pg
pearvipinas Gofvina
- 1 Cynoscion Totuave San Ve e
racgonekdi
" 7 Manticicrhus Califarnia San Fal.pe
undulatus corbina ’

‘Erom Table 26 of Walker 8t al. (1961}, Common family names are vsed when rp
specific common name is aveilable, Common and scientific names have rot been

updat

e e & eI et

TABLE 2. ¢

Date

12 May 1

14 Dac 1

"

14 Dec

28 Mar
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non Where
12 acquired
bass  Tracy, Califarnia
basa  Tracy, Caiitornia
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i Bay ’
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‘mon Forest Mome
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vy Guaymas
*ta Sen Diego
{tuna boat)
44 San Diego
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] San Felips
San Falipe
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San Falipa
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TABLE 2. Cantinued
. Common Whara
Date Number Species name acquired
1Z May 149EC 1 Manticirrhus Corbina San Pelips -
nasus : i
" 15 Micropogon Croaker San Feilps
’ magelops :
i 67 Bairdlella icistivs Bairdialia San Feline
14 Dec 1860 28 Mugif eurems White mullet . San Felipe
. 800 Coipichthys regis  Siverside San Falips
" 1 Paralichthys Halibut San Felipe
woolmani )
" ) Scomberomorus Mantarey San Falipe
cancoler spantish
. mazkersl
" { Aenticirthus Californie Sans Felipe
. unoulatus sorbina .
" 12 Euelnostomus Spotiin San Felipe -
argenteus mojara
Eucingstomus Mojarra
gracilis.
16 Dec 1880 15 Mugil cephaivs  Stripsd mulle: San Felipe
" ag Mugil cureme Whiite muliet San Felipe
" 70 Colplchihys regis Silverside Sarr Fellpa
" 1 MNarnatistius Roostarfish San Felipe
pectoraiis
" 1 Menticirrhis Callfornia 3an Felipe
unguiatus zorbina .
T 75 Eucinastornus Spotfin San Felipe
. arganteus mojarre
E. gracilis Mojarms
28 Mar 1851 30 Cetengrauils Anchoveta Sart Falipe
mysticeius N
" - 300 Leuresthes Gtunion San Falipe
sarding - .
" 3 Cynosclon Qrangamouth San Felips
xanthufus corving - :
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. Cammor Where -
Date Number Spacies name acquired:
28 Mar 1851 2 Cynascion Shortfin Sar Feipe
’ parvipinnis . corving .
31 Mar 18561 48 Albula vilpes Bonefish San Felioe
" 8 Anchoe Anchovy San Peiipe
mundesivides
' g © Centengraulis Anchoveta San Fehpe
mysticetus
g Mugit cureme White mulist Ssn _=e|npe.
" ki Colpichihys regis Silverside San Felipa
- 4 Porafichthys Hallbut San Fal pe
28StUaITuS
" 140 Hypsopsetta Diamond San Felipe
guttulata turbot
Etropus crossotus Flounder
" 66 Anisotremus Sargo San Fehpsn
davidsoni
" 12 Pasaizbrax Spotted bass San Feilge -
maculatofasciatus
* 7 Girella simplicidens Onsleve San Felipe
2 Helichoeres (7] Wrasse San Feape
" 200 Cynoscion Drangemouth Sen Felioe
xanthulus Corving '
C. othongpteruys Scalyhn
corvina
C. pervipinnis Shortfin
© corving
C. macdonaid! Toiuava
" 10 Bairdizlla icistivs Bairdislla San Pelips
“ 2 Mentigirrhus nasus Corbina. San Fefipe
* 1 Eucinostamus Spotfin San Fehpe
SIGENTEUS mojarea o
Gillichthys sata Mudsucker Sar Falipe

-
o

TABLE 2, C

Date

14 Deu 1@
11 May 19

13 May 19

15 IWay 19

»

10 Mar 18!

10-17 Ma
13985

-

Apr -iay
1966
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Where
a_c_quired

S;n Felfp_._e
San Fefipe
San Felipe -
San Felipy
Sa? Felipa
- 5an Falipe
Sarf Faiipe

San Felipe

San Felipe
San; Falipe
San | Felipe.
San‘Fedipe

Sar Felipe

San Falipe
San Fallpe
Sar Felipe

San Falpe

TABLE 2. Continued

INTRODUCED FISHES IN CALFORNIA

Date Number

14 Dec 1957 72
11 May 1953 3000

13 May 1983 44

" 35
" : 3
* 1
" 26

15 May 1963 18]
- 38
. 4

"0 Mar 1855 3000

i0=-11 May 11é
1955
- 4
Apr—May 8
1958
" 1
" 1546
" 59

- Codpichthys regis
Engrautis mordax

Cynoscion
pacvipinnis
Micropogon
megalops
Menticirrhus
unduiatus

Trachinotus
pantensis

Opisthonema
tibertate
Cynogoion
parviginnis
Cynoscion
xanthulus

Menticirrhus
unulatus

Centengravlis
mysticatus

Cynoscion
parvipinnis
Cynoscion
xanthulus

Cyroscion
macoonaldi

Cynescion
othonogterus
Cynpscion
parvininnis
Cynescien
xanthuius

Spacies

Commaon
name

Silverside

Northern
anchovy

Shortfin
corvina

Lroaker

Caiifornia
corbina

Faloma
pompano

Pacific threag
harring

Shortfin
cerving

COrangemouth
garvina

Califarnia
corbina

Anchoveta

Shortfin

carving

Orangernouth
convina

Totuava

Sealyfin
corvine

Shortfin
conving

Crangemouth
corving

Where
acquired

San Felipa
Los Angelss
Harbor
San Felips
‘San Felips
San Felipe
San Felipe
.San Felipa
3en Felpe
San Felips
San Falipe
Gttﬂf of Calitornia
:‘: San Felipe
San Falips

San Felips
San Felips
_ San Felipe

i San Felipe
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cure marine game and forage fishes for experimenta) plants in the Salton Sea
Approximstely 10,000 such fish, of many kinds, have now been planted in this
body of water."'™ Ancther article (prepared by Douglas) also discussed the estab-
lishment of'a sport fishery in the Sea (California 1954). Few details of the plants
themnselves were given in either article; pertinent ones appear below. Most of the

" 1953 article was devoted to an account of the recoveries that wers made in 1952

bairdiells and orangemouth corvinz.

In 1956, the sargo (Arisotramus davidson?) was taken from the Salton Sea, and
the shortfin corvina (Cyroscion parvipinnis) established a breeding poputation
there for a tims. These species will not be discussed Lere, because, although they

were introduced into the Salton Sea from San Felipe, Mexico, they were already
resident in California coastal waters,™ Williams and Jennings (1991) made the

same ristzke of other authors in listing the sargo as'an “exotic.”
Details concerning the fishes from Mexico not native to California weters

introduced into the Salton Sea follow
Mexican fishes which were successful
Bairdiella, Bairdiella icistia {Jordan & Gilbert)

The bairdielia, a member of the drum family (Sciaenidas) native to the Gulf of
California, Mexico, was formerly known as the Gulf croaker.
Fifty-seven bairdiella from San Felipe, Baja Californis, Mexico, were planted

. in the Salton Sea by the Department of Fish and Game on 12 May 1950. This

plant was foflowed by arother on 31 March 1951 by the Department of 10 fish

from the same place (Walker et al. 1961, p, 78). OC (1958¢) stated that the baird-

jelia were first planted in the Salton Sea on 5 October 1850, and Shapovalov etal.
(198 1—apparentty following this leed-—also said that it was first introduced
into the Sea in Qetaber 1950, These staiements are discounted in view of stdie-
ments by Douglas (1953) and Walksr et al. (1961). :

V18 The gurhors’ own cafcuiation, based on Table 2. is thatr 27,797 fish were
planted during the 1828-52 period, tut Douglas {1953 was probably alivding
onfy to the marine fish stockaed betwsen 1948 and 1953, Table 2 indicstes that
2042 fish ware stocked in the Sea during this period. OC (1857¢) said thet since
1948 the Department of Fish end Geme had introauced more than 35,000 sait-
watar fish of 36 species into the Sea. OC (1958¢c) said that by the end of 71351,
the Department of Fish and Game had trensported a 1otal of some 34, 000 saltwe-
tar fish fram the Guif of Cafifornia fnta the Sea, Celhoun [1968) said that some
7000 fish were planted during 1850 and 1951, As has been emphasized befare,
the number of fish introguced varies with the euthor, end—in ftseff—is of not
much importance. The best figures we have are those in Takle 2,

T MSafthpugh the introduction of Sen Felipe stack into the Saiton Sea was & logical

move, we Cannot resist peinting out that the successful introduction of sarge was
not based on “logic® or "science” but on good luck ar “gut feeling. ” See Young
{1377i; : .
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Nouglos 114933} reported the fizst bairdiellz found in the Salten Sea, a 1.75-
inch specimen found on 11 July 1952, which he believed to be the spawn of
mdivduals from either the May 1950 or March 1951 planting. Other specimens
of Wairdicla up to 6.5 inches were fourd later that year, indicating that a repro-
gucmng population had been established. _ :

The aesalation of bairdiella became very large in the Salton Sea where its
main fol: was o provide forege primarily for the orangemouth corvina. Since

hairdiellz sar achigve a length of 15 inches, however, many were cauglhit by an-

plam

Orangemouth corvina,

Cynoscion xanthulus, Jordan & Gilbert

The grangemouth corvina nermally rangss within the Guif of California, .
Mexica, where it is a well-known game fish.

1. wes Tivst stocked in the Salvor. Sea on 12 May 1950 wien 27 specimens from
San Fiehpe. Mexico. were stocked by the Depariment of Fish and Game {Douglas
1953 Walker et 2l 1961). The initial plant was followad by others, up to and
meluding May 1956, The exact number of fish stocked is unknown, but appal-
eniv the coind mumber did pot exceed 272 (see Table 2). OC (1978} said Lhat 250
were nlanled, this is probably ciose enough. : .

Dovaglas (1953) reported the first orangemouth corvina caught in the Salton
s when a 22-inch fish was caught in a gili net by a mullet fishennan on 17
Jaiwary 1932, saying that it repragented one of the original introductions made
either in May 19350 or March 19531, Whitney {1961) said that the orangemouth
zorvina apparently spawned in the Sea for the first tite in 1952, and it has con-
tinucd to do so. ’ .

The orangemouth corvine became the chief gamne fish in the Sea and revolu-
donized its fishing. At first, it was difficuit to cateh cn hook and line, but Tollow-
ing its caplure in this way in 1956, an evolution in angling methods began (OC
19564, 1G87¢, 1358¢) Althoughitis predominantly 8 fish of sahne waters, ithas
near fresh waters of the Whilewater River which
ift ot al. 1993). Prentice (. 585) has shown
{hat the crangemouth corvina will survive sonversion o completely fresh water.

Cirea 974, i1 was congidered for transplant from the Salton Sea fo California
coastal waters by an advisory committee (o the Departrment of Fish and Game
composed of marine sclentists {fram California universities, the National Marine
Fisheries Service, and the Californiz Academy of Sciences), but the idea was
dropred because it was considered that the Salton Sea fishery was having trou-
bles. ayed that it was injudicious 1o draw fish from such a troubled source {Young

19743,

also nenetrated the fresh or
enters e Sea from the northwest (S
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Mexican fishaes which were unsuccessful

Although none of the fishes listed below is known to have survived iz the
Salton Sea, and although they were introduced using the “shotgun® method (i.e..
& nonselectdve approach), a few notes are appended on the unlikely chance that

-any of liem should ever be taken here. Unless otherwise indicated, all of the dsts
concerning stocking is derived from Table 2.

“Anchovy,” Anchoa mundeoloides

Forty-three anchovy from Guaymas, Mexico, were stocked in the Salton Sea
an 2 October 1948, and six more from San Felipe were planted on 31 Murch
1951. The primary uses for such fish were as bait or food.

"Mojarra,” Eucinostomus gracilis

A total of 12 Eucinostomus gracilis and E. argentgus (which is also lrom
California) from San Felipe were planted in the Sea on 14 December 1950 It is
used both for bait and food.

White mullet, Mugi! carema

White mullet from San Felipe, Mexico, were stocked in the Sea as follows; 25
on 14 Diecember 1930, 60 on 15 December 1950, and 5 on 3! March 1955,

On the other hand, Hendricks (1957) said that 105 “mullet” from the Guil of
California were transplanted to the Salton Sea in 1950. He included {5 Mugii
cephalus, which is resident in California and wag already in the Se. Aside from
the fact that these were “shotgun” introductions, there seems to have been litrle

point in inwoducing enother mullet into an area where A, cephalus was already
present. '

"Silverside, " Colpichihys regis

All of the silversides (family Atherinidae) planied in the Salton Sea were from -
San Felipe, Mexico; 40 on 12 May 1950, 600 on 14 December 1930, 76 on {5
Desember 1950, three on 31 March 1951, and 72 on 14 December 195]. M is
assumed that they were introduced ag forage fish.

“Flounder,” Etropus crossotus

A total of 140 dismond turbot, Hypsopserta guttulara, (which is native to Cal-
ifornia) and “flounder,” Etropus crossotus, from San Felipe, Mexico, was pianted
in the Salion Sea on 31 March 1951, :

“Halibut,” Paralichthys aestusriss

One “halibut” from San Felipe was stocked in the Salton Sea on 12 May 1930
by fishery workers who were obviously unacquainted with sex. Four more from.
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the same place were stocked in the Sea on 31 Maich 1951 either by a different
group or after attending a Jecture on the birds and the bees.
_ “Halibut,” Paralichthys woolmani
One "halibet” from San Felipe, Mexico, was stocked int the Sea on 14 Decem-
har. 1940, '
“Grunion,” Leuresthes sardina ‘
Oun 28 March 1951, 300 grunion from San Felipe, Mexico, were stocked in the
Salton Sea. . :
“Qpalsye,” Girella simplicidans
Seven opaleye from San Felipe were stocked in the Salton Sea on 31 March
1951 '
' Totuava, Totoaba macdonal i

Then known as Cynoscion macdonaldi, one totuava from San Felipe, Mexico,
was planted in the Salton Sea on 12 May 1950, On 31 March 1951, an unknown
quantity of this species was planted here, and during the April-May period of
1956, sight more from San Felipe were added. The only member of its'geaus, the
totuava is both 8 good food and sport {ish, and its air-bladder is used as 2 condi-

rwent by Asiaas, ]
Scalyfin cervina, Cynoscion othonopterus

An unknown number (less than 200) of scalyfin corvina from San Felipe,
Mexico. was planted in the Saiton Seaon 31 March 1951, and one more from San
Felipe was planted here during the April-May period of 1956. ,

“Corvina,* Menticirrhus nasus

Oue corvina from Sen Felipe, Mexico, wes planted in the Salton Sea on 12
May 1950, and two more, also from San Felipe, were planted on 31 March 1951
to keep Him or her comparny.

~ “Mudsucker,” Gitlichthys seta
The Salton Se already had a supply of mudsuckers, probably from San Diego

Bay. planted there on 13 November 1920 by the California Division of Fish and
Garne. The resident species, the longjaw mudsucker (Gillichthys mirabilis) s a

major bait fish, a relatively unimportant predator, and at certain seasons is impor-

12nt :n the digt of the orangemouth corvina in the Salton See. Sixty-three G. seta
from San Felipe, Mexico, were introduced into the Sea on 31 March 1951,

32
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-

In sumnroary, of the entire group of fishes deliberately introduced into the Sal-

* 1on Sea and known to have survived until today (thres species), twa species werg

alien 1o Cahfomla

DISCUSSION

“Almost all human activities, from farming, lumbering and mining v creating |

and releasing poltuzants [and nonresident ﬁskes} make life difficult for the ather
organisms with which we skare the planer. "

—A.H. Ehrlich and P.R. Eh}h LUgT

"We choose exotics on the basis of what they can do for us and net primarily
on what they can do for the nhon-human system. ”
' : ~—H.A. Regier 1968
. "We of the minority seea law of d:m:m.shmgremms in pragresv our op_;mrzcn te
do not.”
—-—A‘ Leopold 1949
Charles Elton of Oxford may have set the modern scene for viewing introduc-
tions in 1958 in his classic “The Ecology of Invasions by Animals and Plants”
(Histitle mlghthaw included the words “Humun-assisted.™) Agide from his “worst
case scenarios,” he peinted a very gloomy picture of the future: “If we look far
excugh ahead, the eventual state of the biological world will beeome no more
complex but simpler—and poorer. [nstead of six continental reaims of life with
2l! their minor components of mountain tops, islands and fresh waters, separated
by barriers to dispersal, thare will only be one world, with the remaining wild

- species dispersed up to the limits set by their generic characteristics, not 1o the
" narrower limits set by mechanical barriers as well.” Since that time, the scientilic

cormmunity bas accepted many of his remarks or opposed them with vigor
Elton’s remarks can be supplemented by those of Ross (1994): ... often free o7
the natural predators they found at home, these [introduced] species sometimes
run amek, disrupting food chains and displacing native species.” In other words.
the “success” of many intreduced forms seems to lie largely in the ahsence of
natwal checks to their expansion. Similarly, native species are not accustomed td
the infroduced ones and are sometimes dieplaced by them. Conversely, if the
intreduced species is suited 1o its new homs, it usually experiences a rapad pop-

. ulation increase, but once local resources are depleted its numbers fali. Eventu-

ally, it comes into balance with an altered ecosystem (Flannery 1995}

Mary papers have been writien concerning fish introductions, and there huve
been many meetings on he subject. Fish introductions have been discussed ona
iocal and on 8 werldwide basis, Organizat:ons have been formed to discuss, fos-
ter, or i0 combet introductions. The American Fisheries Society has a specinl
coummitiee and an Introduced Fish Section (both authors have been memberyy,

o3
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